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Ornithine decarboxylase (ODC; EC 4.1.1.17) activity is 
induced in dorsal rat skin by either application of the 
tumor promoter 12-0-tetradecanoyl-phorbol-13-acetate 
(TPA) or by hair plucking. In TPA-treated rat skin, ODC 
activity does not rise above controls until 3 hr post-
treatment. Following a peak at 4 hr, ODC activity de-
clines until it reaches control levels at 12 hr. In contrast, 
stimulation of skin by hair plucking causes a 50% de-
crease in ODC activity by 1 hr. Enzyme activity then 
increases linearly to a peak at 4 hr and remains at 3 
times control levels up to 12 hr. In skin stimulated by 
both hair plucking and TP A, the peak activity is found 
t o exceed the maximum of either stimulus alone in an 
additive manner. The response to TPA occurs mainly in 
the epidermis, while both the epidermis and dermis show 
a substantial response to hair plucking. Both stimuli 
cause a lengthening of the half-life of ODC. Stimulation 
of ODC by hair plucking is insensitive to indomethacin 
administration but the TPA-response is inhibited 74%. 
Stimulation of ODC by hair plucking is inhibited by 
Actinomycin D only if Actinomycin D is given at the time 
of stimulus administration, and then only partially. The 
TPA-response is fully inhibited by Actinomycin D if 
given at the time of TP A application. Inhibition is 
roughly proportional to the duration of Actinomycin D 
treatment up to the activity peak at 4 hr. These results 
indicate that the tumor promoter, TP A, and the more 
physiological stimulus, hair plucking, stimulate skin or-
nithine decarboxylase activity by different mechanisms. 
Ornithine decarboxylase (ODC) is the first and rate-limiting 
enzyme in the biosynthetic pathway leading to the polyamines 
sp ermidine and spermine [1]. The essential biochemical role of 
polyamines with regard to nucleic acid function and stability 
[2,3] has led to consideration of ODC as a key enzyme in the 
control of both normal and neoplastic growth [3,4]. ODC activ-
ity has been demonstrated to increase dramatically in a variety 
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of cell types 4 to 24 hr after administration of growth-promoting 
stimuli such as partial hepatectomy [1], hair plucking [5,6), 
nerve growth factor [7,8], prostaglandins [9], tumor promoters 
[10], and others [11]. The mechanism(s) by which cellular ODC 
activity is regulated remains uriclear although models involving 
multiple forms of the enzyme [12], cyclic nucleotides [13] and 
polyamine-sensitive membrane receptors [14] have been pro-
posed. Our laboratory has undertaken a comparison of the 
response of ODC activity in a single organ, dorsal rat skin, to a 
physiological stimulus, hair plucking, and a chemical stimulus, 
t he tumor promoting agent 12-0-tetradecanoyl-phorbol-13-ace-
tate (TPA) . The data suggest that more than one mechanism 
for the stimulation of ODC activity may exist in an organ. 
MATERIALS AND METHODS 
D,L-[1-14C]ornithine (51.2 mCi/mmole), phenethylamine and Aqua-
sol were obtained from New England Nuclear (Boston, Mass. ). Pyri-
doxal-5' -phosphate, Trizma base, bovine serum albumin, indomethacin, 
Actinomycin D, and L-ornithine were from Sigma Chemical Co. (St. 
Louis, Mo.). (Ethylenedinitrilo)-tetraacetic acid (disodium salt) 
(EDTA) and trichloroacetic acid (TCA) were from Matheson, Coleman 
and Bell (Norwood, Oh.). Dithiothreitol (DTT) was from Bachem 
Feinchemikalien (Liestal, Switzerland). 12-0 -tetradecanoyl-phorbol-
13-acetate (TP A) was from Consolidated Midland Corp. (Brewster, 
N.Y.). 
A nimals 
Juvenile male CD strain rats weighting 80-130 gm were obtained 
from Charles River Breeding Laboratories (Wilmington, Mass.), and 
used in the telogen phase of hair growth . 
ODC and Protein. Assays 
Skin patches were dissected, homogenized and centrifuged as previ-
ously described [6]. Aliquots of the supernatant fluid (100 ul) were 
assayed in duplicate for ODC activity in reactions containing 5 mM 
Tris-HCl pH 7.0, 0.25 mM EDTA, pH 7.0, 5 mM DTT , 0.05 mM 
pyridoxal-5'-phosphate and 1 mM 1-' 4 C-L- ornithine (1.2 mC/ mmole) 
in a final volume of 200 ul. The assay was carried out as previously 
described [6]. Because of the high concentration of DTT in the ODC 
buffer (5 mM), protein concentration was determined turbidimetrically. 
Duplicate 100 ul aliquots of supernatant fluid were mixed with 0.9 ml 
distilled H 20 and 3.0 ml of 5% trichloroacetic acid, and allowed to stand 
at 25°C for 10 min. The absorbance at 600 nm was then read on a 
Gilford model 250 spectrophotometer . Bovine serum albumin was used 
to prepare a standard curve. 
TPA Dose-R esp onse 
Dose-response experiments were performed by dissolving TPA in 
absolu te ethanol to give a series of stock solutions, 0.2 ml of which 
contained the desired dose. The animals were ether anesthesized and 
the hair shaved from their backs. The shaved area was divided in to 4 
patches, approximately 3 X 3 em square. 0.2 ml of a different T P A stock 
solution was applied topically to each of 3 skin patches, respectively. 
T he 4th patch received ethanol alone. T he animals were killed by 
decapitation 4 hr later. Residual hair was removed by plucking after 
death, and enzyme prepared and assayed. 
S timulation of Separated Shin 
Experiments to determine the effect of T P A and hair plucking on 
ODC activity in epidermis and dermis were carried out as described 
above for whole skin. However, the excised skin patches were soaked 
in 2 M KBr at 37°C for 30 min, rinsed in cold 0.9% saline and blotted. 
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The epidermis and dermis were then separated by scraping and the 
tissues homogenized individually. 
Time Course of Stimulation 
The time course of the ODC response was performed in a manner 
identical to the TPA dose-response experiments except that the skin 
patches received either no stimulus, hair plucking, 160 nmoles TP A, or 
both plucking and TPA at to. Animals were killed at the times indicated. 
ODC Half-Life Determination 
The entire dorsal skin of the animals was either plucked, shaved and 
treated with TP A, or given no stimulus. Cycloheximide, dissolved in 
0.9% NaCl, was administered by intraperitoneal injection (1 mg/100 gm 
body weight). Plucked animals received cycloheximide at 6 hr post-
treatment and TPA-treated animals at 5.5 hr post-treatment, at which 
times ODC levels are increased but relatively stable. The animals were 
put under light ether anesthesia at the time of injection. A patch of 
skin was surgically removed immediately and the wound closed with 
Michel wound clips. Further skin patches were similarly removed 15, 
30, and 60 min after cycloheximide injection. The skin patches were 
washed in cold 0.9% NaCl to remove excess blood. The skin was then 
dissected, homogenized, and assayed as described. The half-lives were 
determined using the semilogarithmic linear least squares regression 
formula resulting from the data points. Neither shaving nor etherization 
results in alteration of rat skin ODC activity. 
Indometha.cin Inhibition 
The hair was shaved from the dorsal skin of the animals, and the 
area divided into four patches. 0.2 ml of an indomethacin stock solution 
(28 mM in absolute ethanol) was then applied to 2 of the patches. One 
hour later, 1 indomethacin-treated patch was treated with either TPA 
or hair plucking. A nonindomethacin-treated patch also received either 
TPA or hair plucking. A control patch received ethanol alone. Animals 
were killed by decapitation 4 hr after TP A or hair plucking treatment. 
Epidermis from each patch was prepared and assayed for ODC activity 
as described above. 
Actinomycin D Inhibition 
Dorsal skin patches of the animals were treated as described for the 
time course of stimulation. Actinomycin D was dissolved in absolute 
ethanol and then diluted with 0.9% NaCl to give a final concentration 
of 0.5 mg/ml in 10% ethanol. Animals received 0.25 mg of Actinomycin 
D by intraperitoneal injection 0, 1, 2 or 3 hr after stimulus application. 
Control animals received only solvent. Animals were killed 4 hr after 
stimulation and ODC extracts prepared and assayed as described. 
Statistics 
Due to the occurrence of unequal variances between some samples, 
statistical analysis of the data was performed using Wilcoxon's non-
paired rank sum test, a nonparametric equivalent of Student's t-test. 
Differences were considered significant at p values less than or equal to 
0.05. 
RESULTS 
TPA Dose-Response 
The response of rat skin ODC to various doses of TP A is 
presented in Fig 1. Preliminary experiments indicated no dif-
ference in response to TP A in ethanol vs. acetone as a vehicle. 
At 20 runoles TP A per skin patch ODC activity is approximately 
doubled. Doses of 80 or more nmoles TPA per patch result in 
a maximum response (p = .01) with ODC levels about 4-fold 
higher than unstimulated controls. The effective dose for the 
stimulation of ODC activity in mouse epidermis is 17 nmoles 
TPA/ back [10], This concentration is 4.7-fold lower than the 
optimum dose we find for the rat. The response to TP A is not 
altered by pretreatment of rat skin with 9,10-dimethyl-1,2-
benzanthracene or multiple [2-3] applications ofTPA (data not 
shown) . 
Stimulation of Separated Skin 
The effects of TP A and hair plucking on ODC activity were 
also determined in separated skin (Fig 2). The epidermis was 
separated from the dermis by 2 M KBr treatment as described 
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FIG 1. TP A dose-response of rat skin ornithine decarboxylase. En-
zyme activity was measured 4 hr after application of TP A. Each point 
represents the mean ± SEM, n = 6. 
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FIG 2. Ornithine decarboxylase response of separated epidermis and 
dermis. Panel A shows the response to TP A in separated skin. Panel 
B shows the response to hair plucking in separated skin. Bar height 
represents the mean ± SEM, n = 6. The data are not corrected for the 
effects of KBr treatment. 
in "Methods." Under these conditions the interfollicular epi-
dermis is removed and the hair follicles and accessory glands 
remain with the dermis. The effect of KBr or 55°, 30 sec/ice 
treatment on the recovery of ODC activity was previously 
determined by comparing enzyme activities in treated and 
untreated skin (n = 2) . The 55° /ice treatment, in our hands, 
yielded only 18% of the endogenous ODC activity of untreated 
skin. The KBr treatment yielded 71% of the untreated whole 
skin activity. Thus, the KBr method appears to be preferable 
for the separation of rat skin for ODC studies. 
No significant change in ODC activity from control levels is 
seen at 1 or 2 hr in TP A-treated epidermis and dermis. At 1 hr, 
plucked epidermis and dermis show significant decreases in 
ODC activity of 60% and 55%, respectively (p = .05) . By 2 hr, 
enzyme activity in the plucked skin tissues has increased to 
control levels or above. Enzyme activity in both TPA-treated 
and plucked skin is significantly increased at 4 hr (p = .05-.01) . 
The epidermis is found to be more responsive than the dermis 
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to stimulation by either TP A or hair plucking. The lesser 
response of the dermis is particularly noticeable for TP A. TP A 
appears to be a weaker stimulus than hair plucking, since the 
peak stimulation of ODC activity seen in plucked epidermis at 
4 hr is approximately 10-fold higher than that seen in TP A-
treated epidermis. 
Time Course of Stimulation 
The time course of ODC induction in whole rat skin following 
a single application of TPA and/or hair plucking is presented 
in Fig 3. Although all treatments produce a maximum response 
at 4 hr, several differences are apparent. In TP A-treated skin, 
ODC activity remains at control levels until 3 hr. In contrast, 
stimulation of skin by hair plucking, alone or in combination 
with TP A, results in a significant decrease in ODC activity to 
43% of control by 1 hr (p = .05). Enzyme activity then increases 
linearly to the activity peak at 4 hr (p = .01). The lag period 
seen in TP A-treated skin is unlikely to be due to inadequate 
penetration of the chemical. A similar delay is seen in mice, 
where topically applied TP A is known to penetrate the skin 
within 30 min [15]. The decrease in ODC activity seen at 1 hr 
in plucked skin is not due to general proteolysis in these samples 
as determined by SDS-polyacrylamide gel electrophoresis (data 
not shown). Examination of plucked skin samples by routine 
histological methods also shows no evidence of general tissue 
injury between 1 and 4 hr. 
Further differences in the response of rat skin ODC to the 
stimuli are seen at 12 hr after treatment. Following the peak at 
4 hr, ODC activity declines gradually until it again reaches 
control levels at 12 hr in TP A-treated skin. The ODC activity 
of plucked skin also declines after the 4 hr peak, but enzyme 
levels remain significantly elevated (3.8 x control) for at least 
12 hr (p = .01). In skin patches treated by both TPA and hair 
plucking, ODC activity decreases rapidly between 4 and 7 hr 
and is not significantly higher than control levels up to 12 hr. 
Rat skin ODC activity responds to the application of 100% 
croton oil in a manner virtually identical to that seen with TP A 
(data not shown). 
An effort was made to deter.nine if the ODC response to the 
individual treatments would be inhibited, saturated or aug-
mented when they were applied in combination. The peak level 
of ODC activity in skin treated with both TP A and hair 
plucking is consistently found to exceed the response to a 
maximal dose of either stimulus alone (Fig 4). Hair plucking 
and a maximal dose ofTPA appear to have a significant additive 
effect when applied in combination (p = .01). The additive 
nature of the combined treatment is apparent between 1 and 5 
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FIG 3. Time course of the ornithine decarboxylase stimulatory re-
sponses. Four dorsal skin patches on each animal received no treatment, 
TP A, hair plucking, or hair plucking arid TP A at time 0. Animals were 
killed at the times indicated and ODC activity determined for each skin 
patch. Each point represents the mean ± SEM, n = 6. 
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FIG 4. Predictio.1 of ornithine decarboxylase stimulatory response. 
Percent control activity was calculated as (stimulated + unstimulated) 
X 100. The predicted sum of the individual TP A and hair plucking 
responses was calculated as plucking % + TPA % - 100%. The predicted 
average of the individual treatments was calculated as the predicted 
sum + 2. Bar height represents the mean ± SEM, n = 6. 
hr post-treatment. At treatment times longer than 5 hr the 
relationships between the response patterns change. The ODC 
activity of skin receiving the combined treatment now appears 
to more closely approximate the average of the increases in 
ODC activity seen with TP A and plucking individually, and is 
not significantly different from either treat.ment alone. 
ODC Half-Life Determinations 
The determination of enzyme half-life in vivo requires rapid 
effectiveness of the protein synthesis inhibitor used in the tissue 
or organ under investigation. Preliminary experiments involving 
incorporation of 3H-leucine into total skin protein demonstrated 
that cycloheximide, administered as described in "Methods," 
results in 92% inhibition of skin protein synthesis within 5 min 
of drug administration. Skin protein synthesis remains at least 
95% inhibited for 60 min (data not shown). 
The half-lives of rat skin ODC were determined (n = 6) . 
Basal ODC activity in unstimulated rats is sufficiently high to 
allow a determination of its half-life. The half-life calculated for 
unstimulated rat skin ODC is 29.5 ± 2.8 min. Stimulation of 
skin by either hair plucking or TP A application leads to an 
approximate doubling of the enzyme's half-life. The half-life of 
ODC fi·om plucked skin increased significantly to 54.0 ± 6.9 min 
and that fi·om TPA-treated skin to 67.9 ± 14.9 min (p = .02) . 
Stabilization of the half-life of rat liver ODC after treatment 
with thioacetamide or carbon tetrachloride has been reported 
[16]. 
Indomethacin Inhibition 
Treatment of mouse epidermis with indomethacin 1 or 2 hr 
before TP A application has been shown to prevent both the 
induction of ODC and cell proliferation [17,18]. Treatment of 
dorsal rat skin with 5.6 umoles of indomethacin l hr before 
either hair plucking or TP A application results in the inhibitory 
response documented in the Table. Indomethacin at the dose 
used had no detectable effect on ODC activity in unstimulated 
epidermis. Stimulation of epidermal ODC activity 4 hr after 
hair plucking was unaffected by indomethacin treatment. Pre-
treatment of skin with indomethacin prior to TP A application 
did, however, produce a significant inhibition (74%) of ODC 
stimulation seen after 4 hr (p = .02). 
Actinomycin D Inhibition 
The effect of Actinomycin D on the ODC response to hair 
plucking and/or TPA is presented in Fig 5. Rats received 250 
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Inhibition of rat epidermal ODC by indomethacin 
Untreated Indomethacin pretreated" 
Stimulus % increase in % increase in ODC 
ODC spec. act. ' spec. act.' % Inhibition< 
None 0 0 0 
Hair Plucking 594 ± 53 636 ± 70 0 
TPA 176 ± 21 45 ± 6 74 
" Skin patches received 5.6 /!moles indomethacin topically for 1 hr 
prior to the time of stimulation. Enzyme levels were measured 4 hr 
post-stimulation. 
6 Calculated as [(stimulated-unstimulated) + unstimulated] X 100. 
The data given are the mean ± SEM, n=6. 
c Calculated from the mean percent increases in ODC specific activity 
as [(untreated-indomethacin pretreated) + untreated] X 100. 
100 
20 
Ol_----~~~==~==~~=---~4~ 
Time of Actinomycin D Inject ion {h post -s timulus} 
FIG 5. Actinomycin D inhibition of ornithine decarboxylase (ODC) 
stimulation. Three dorsal skin patches on each animal received either 
no treatment, TP A or hair plucking at time 0. The animals received 
250 ug of Actinomycin D intraperitoneally at the times indicated. All 
animals were killed 4 hr post-stimulation and ODC activity determined 
for each skin patch. Open circles are plucked skin (0--0); solid 
circles are TPA-treated skin (.--.). Enzyme activity is expressed 
as the mean percent increase above unstimulated levels: [(stimulated-
unstimulated) + unstimulated] X 100 ± SEM, n = 8. Percent inhibition 
was calculated from the means as [(untreated-Actinomycin D treated) 
+ untreated] x 100. 
ug of Actinomycin D intraperitoneally at the times indicated. 
Enzyme levels were measured after 4 hr of stimulation, the 
time of the peak ODC response (hereafter referred to as the 
ODC activity peak). No significant alteration of basal ODC 
activity is seen in unstimulated skin even after 4 hr of drug 
treatment. Administration of Actinomycin D at the time of hair 
plucking leads to a 52% inhibition of the ODC activity peak (p 
= .01) . Actinomycin D administration 1 hr after hair plucking 
produced a slight, but not significant, increase in the ODC 
activity peak. Administration of the drug at even later times 
had virtually no effect on the ODC activity peak. In contrast, 
the stimulation of ODC by TP A was significantly sensitive to 
inhibition by Actinomycin D in a manner approximately pro-
portional to the duration of the drug treatment between 0 and 
4 hr. Administration of Actinomycin D at the time of TP A 
application results in 98% inhibition of the ODC activity peak 
(p = .01). Subsequent drug injections at 1, 2 or 3 hr post-TPA 
result in inhibitions of 65%, 50% and 18%, respectively (p = .01). 
DISCUSSION 
Tetradecanoyl-phorbol-13-acetate and croton oil, its natural 
source, have been well-characterized as potent promoters of 
tumors and stimulators of ODC activity in mouse epidermis 
[10]. Data from the mouse epidermis system has led O'Brien, 
Simsiman, and Boutwell to suggest that the induction of ODC 
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activity by TP A may be a requisite event for tumor promotion 
[19]. The rat skin system has previously been regarded as 
nonpromotable, based on early experiments with 5% croton oil 
(20]. However, close examination of the original study of tumor 
promotion by croton oil in rats indicates that evaluation of the 
effects of croton oil was complicated by the presence of ecze-
matoid lesions in all treated animals. The authors themselves 
did not consider their results final [21]. 
Our data indicates that rat epidermal ODC responds to the 
application of TP A in a very similar manner to that seen in the 
mouse system. The dose required to elicit this response is 
noticeably higher than for the mouse, with 80 nmoles vs. 17 
nmoles [10]. The response is primarily limited to the epidermis. 
Both the length of the lag period prior to increases in enzyme 
activity and the time of ODC activity peak are the same in the 
rat and mouse systems (10]. The stimulation of ODC activity is 
inhibited by indomethacin application 1 hr prior to TPA in 
both systems [17]. The complete inhibition of TP A-induced 
increases in ODC activity by Actinomycin D has also been 
reported for cells in culture [22]. 
These similarities between the ODC response to TP A in rat 
and mouse, along with the uncertainties of the original study, 
raise the possibility that TP A is a tumor promoter in rat skin. 
If so, it may be regarded as a weaker promoter in the rat system. 
At least a 4-fold higher dose is required to elicit the maximal 
ODC response in the rat. Comparisons based on the percent 
increase in ODC activity can be misleading, since they are 
determined relative to basal enzyme levels, which are substan-
tial in the juvenile rat, but barely detectable in the mouse 
[10]. Comparison of the peak responses in rat and mouse made 
on the basis of ODC specific activity (1.75 nmole C02!mg/h 
(data from Fig 2A) vs. 9.4 nmole C02fmg/h (10] indicates that 
mouse epidermal ODC is stimulated 5-fold more than the rat 
epidermal enzyme at the optimal doses of TP A. The lesser 
magnitude of the ODC response to TP A may also suggest a 
weaker promoting ability in the rat skin system. The activity of 
TPA may be altered by the unusually high content of peroxides 
and linoleic acid in rat skin, as is the case for some polycyclic 
aromatic hydrocarbon carcinogens (23]. 
Our data also indicates that the mechanism by which TP A 
stimulates ODC activity differs in several respects from that of 
hair plucking. This is evident in the time courses of the ODC 
response to these two stimuli. Hair plucking causes an initial 
decrease in ODC activity between 0 and 1 hr. The loss of ODC 
activity 1 hr after hair plucking may be a unique feature of this 
stimulus, since no comparable event has been reported for other 
modes of ODC stimulation. However, data on ODC enzyme 
activity at time points earlier than 2 hr post-treatment is 
generally unavailable in other systems. The relatively high 
endogenous level of ODC in rat skin has allowed us to detect 
this loss of activity. This decrease is followed by a linear 
increase in enzyme activity to the peak at 4 hr post-stimulation. 
ODC activity remains at control levels for approximately 3 hr 
after TP A application, then rises rapidly to a peak at 4 hr. 
Enzyme activity remains elevated at about 3.8 times control 
levels for 12 hr in plucked skin, while it has decreased to control 
levels by this time in TP A-treated skin. Also, the additive 
increase in ODC activity seen in skin treated with both hair 
plucking and TP A is not inconsistent with the possibility that 
these 2 stimuli act independently of each other. 
The drug inhibition data also indicate clear differences in the 
mode of action of hair plucking and TP A. The stimulation of 
ODC activity by hair plucking is insensitive to indomethacin 
pretreatment. The ODC peak in TP A-treated skin is signifi-
cantly decreased under identical conditions. Inhibition ofTPA-
induced ODC increases and cell proliferation has been reported 
in mouse epidermis [17,18]. This inhibition can be reversed by 
treatment with prostaglandin E2 (24]. Thus, it appears that the 
action of TP A involves prostaglandins, while that of hair pluck-
ing may not. 
The stimulation of ODC by hair plucking and TP A also 
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FrG 6. Comparison of the time courses of ornithine decarboxylase 
(ODC) stimulation and Actinomycin D sensitivity. Data from Fig 3 and 
5 are presented. The abscissa represents time post-stimulation for 
ODC enzyme activity, and time post-stimulation of Actinomycin D 
administration for drug inhibition. Panel A shows the hair plucking 
responses, panel B the TP A responses. Open circles are Actinomycin 
D inhibition (0--0); solid circles are enzyme activity(.__.....). 
differs in sensitivity to inhibition by Actinomycin D. This drug 
binds to DNA and blocks the transcription of RNA by DNA-
dependent RNA polymerases. Although the synthesis of all 
types of RNA is inhibited, the cell's ribosome and transfer RNA 
populations are not significantly altered during the treatment 
times used. Prevention of the synthesis of newly induced mes-
senger RNAs is, therefore, assumed to be the detectable effect 
of the Actinomycin D treatment. A comparison of the time 
course of ODC stimulation with the Actinomycin D inhibition 
curve for both hair plucking and TP A is presented in Fig 6. 
In skin stimulated by hair plucking (Fig 6A} inhibition of 
transcription by Actinomycin D reduces the ODC activity peak 
by 52% when it is administered at . the time of stimulation. 
Administration of the drug at post-stimulation times of 1 hr or 
more results in no inhibition of the ODC response. ODC enzyme 
activity levels are seen to rise beginning at 1 hr post-stimulation. 
Together, these data suggest that hair plucking rapidly induces 
an early period of ODC messenger RNA synthesis, followed by 
transport of the RNA to the cytoplasm and its translation into 
active enzyme protein. A similar sequence of events is seen in 
the induction of liver tyrosine aminotransferase by dibutyryl 
cyclic AMP [25]. 
Stimulation of rat skin ODC by TP A application is sensitive 
to inhibition of RNA synthesis by Actinomycin D throughout 
the first 3 hr of the response (Fig. 6B}. A linearly decreasing 
inhibitory effect, approximately proportional to the length of 
the drug treatment time, is seen during this period. Again, the 
time of Actinomycin D sensitivity parallels a period during 
which no increases in ODC activity occur. TP A, then, may 
induce a slow rate of ODC messenger RNA synthesis; however, 
it would appear that this messenger RNA is not actively trans-
lated into enzyme protein until 3-4 hr post-stimulation. Alter-
natively, transcriptional events involving other, presently uni-
dentified products induced by TP A may be necessary for the 
mediation of ODC induction. Actinomycin D treatment at 
different times could inhibit successive steps in the induction 
sequence, leading to proportionate decreases in the enzyme's 
activity levels. Since actual synthesis of ODC messenger RNA 
would be a/the terminal step in the TP A induction sequence, 
the effect of treating skin with both hair plucking and TP A 
would be predicted to be additive. Hair plucking would induce 
an early period of transcription resulting in accumulation of a 
certain amount of ODC messenger RNA. TP A would subse-
quently induce a second, later period of transcription resulting 
in a further, additional increase in ODC messenger RNA. 
Translation of the messenger RNA would be expected to be 
proportional to its concentration in the cell. 
Stimulation of rat skin by both hair plucking and TPA is 
capable of stabilizing the activity of ODC in vivo, as seen from 
the half-life data. This stabilization may result from inhibition 
of the cellular system(s} responsible for inactivation of ODC 
enzyme. It has been suggested that the inactivator(s} of ODC 
is/ are highly sensitive to tissue necrosis [16]. This may be 
relevant to the inability of Actinomycin D to completely inhibit 
the ODC response to hair plucking. Although no gross tissue 
injury is evident histologically, hair plucking may cause suffi-
cient cell damage to result in stabilization of ODC enzyme and/ 
or its messenger RNA. 
Previous studies have also indicated that ODC induction by 
different agents may occur via somewhat different mechanisms. 
Poso, Guha and Janne [16] found that stabilization of liver 
ODC activity takes place in thioacetamide- or carbon tetrachlo-
ride-treated rats, but not in growth hormone-treated animals. 
Canellakis and Theoharides [26] compared the induction of 
ODC by either dibutyryl cyclic AMP or dexamethasone in 
cultured rat hepatoma cells. Differences in the time courses of 
stimulation and in sensitivity to inhibition by polyamines or 
Actinomycin D were found. Both of these research groups 
concluded that different inducers might affect different aspects 
of the control o.f ODC activity. The data on rat skin ornithine 
decarboxylase which is presented in this report strongly sup-
ports this conclusion. 
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Announcement 
The Twenty-third Annual Postgraduate Course in Dermal Pathology 
will be held August 16-21, 1981, at the The Newporter Inn, Newport Beach, 
California. 
This course in dermal pathology is designed primarily for pathologists and dermatologists interested in 
cutaneous pathology. Emphasis will be placed on reviewing the basic and modern concepts of dermal 
pathology, including anatomy, histology, electron microscopy, histochemistry, cytodiagnosis, inflamma-
tory dermatoses, granulomatous dermatoses, nevi and neoplasms, and reticuloendothelial and alterative 
dermatoses. The basic format will be similar to those held in previous years, but increased emphasis has 
been placed on workshop and self-assessment approaches. Microscopes will be provided and the partici-
pant registration is limited for the program. The course is accredited for 48 Category I credits towards the 
Physicians Recognition Award of the AMA. For further information, please contact Margaret Frederick, 
Executive Secretary, Memorial Hospital Medical Center-UCI Center for Health Education, 2801 Atlantic 
Ave., P.O. Box 1428, Long Beach, California 90801 (Telephone: Area Code 213/595-3823) . 
